Bone status of senescent female rats: chemical, morphometric, and biomechanical analyses.
The bone status of female rats, 6, 12, and 24 months of age was examined. Femur Ca, Pi, and osteocalcin contents, as well as biomechanical properties, were measured and correlated to physical indices and serum chemistry. Diaphyseal Ca, Pi, and osteocalcin did not change significantly with increasing age. Serum Ca and Pi concentrations were not altered in the aged rat. Immunoreactive parathyroid hormone (PTH) levels increased significantly with age, when analyzed by linear regression. Serum osteocalcin decreased progressively from 6 to 12 months (-21%) and from 12 to 24 months (-23%). Maximum breaking force required to fracture femurs at midshaft did not change with senescence. Hence, the strength of the femurs as an intact organ was not compromised in aging. However, ultimate stress, a parameter that normalizes for differences in bone geometry and size, decreased 14% from 12 to 24 months. Changes in other biomechanical parameters, including yield and ultimate deformation, strain, and modulus of elasticity, were relatively small, but statistically significant, or were negligible. Morphometric measurements indicated a progressive age-related increase in second moment of area and cortical area. Medullary area did not change with age. Therefore, strength of the intact femur was maintained by architectural compensations, although normalized tissue strength decreased in senescence. The bone status and Ca/Pi homeostasis of the female rat were compared to similar findings, reported previously, for the male animal. The results suggest that bone status and mineral metabolism were compromised in the aged female rat, but the magnitude of change was less than that found for the senescent male rat.